Intracellular proteases of Bacillus thuringiensis subsp. kurstaki and a protease-deficient mutant Btk-q.
The commencement of intracellular protease synthesis was studied by gelatin zymography in Bacillus thuringiensis ( Btk) HD1, Btk HD73, and a protease-deficient mutant Btk-q derived from the former strain. By gelatin zymography, a 92-kDa protease was detected first at 3 h of sporulation, which continued until 48 h, whereas two other proteases of mol wt 78 and 69 kDa were detectable from 6 h onwards and continued until 48 h of growth in Btk HD1. Similar studies revealed the presence of two major intracellular proteases in Btk HD73 by gelatin zymography, which first appeared at 6 h of sporulation and continued until 48 h of growth. The quantitative azocasein assay confirmed that the total protease activity increases from 3 to 21 h, thereafter reaching a plateau up to 48 h of growth examined, in HD1 and HD73 strains. Btk-q, a protease-deficient mutant, showed traces of protease activity by azocasein analysis that could not be detected by gelatin zymography. The free amino acid pool content was also increased parallel to the way that the protease activity increased in all three strains. However, this increase was found to be low (16-fold) in Btk-q when compared with Btk HD1 and HD73 strains. The following amino acids were detected by paper chromatography in Btk HD1: DL-alanine, L-glutamic acid, L-aspartic acid, tyrosine, tryptophan/methionine/valine, arginine, leucine/norleucine/isoleucine, and glycine, whereas only DL-alanine, L-glutamic acid, and L-aspartic acid were in Btk-q at 24 and 48 h, when the protease activity was maximum.